Results from the in vitro evaluation of the antibacterial and antifungal activities of six plant extracts indicated that the aqueous and the methanol extracts of Acalypha wilkesiana leaves and Ageratum conyzoides leaves exhibited good and efficient antifungal activity against Candida albicans with minimum inhibitory concentration (MIC) of 31.25 µg/ml and minimum fungicidal concentration (MFC) of 62.5 µg/ml) while the methanol extract from Pentaclethra macrophylla inhibited the yeast growth with minimum inhibitory concentration (MIC) and minimum fungicidal concentration (MFC) values of 62.5 and 125 µg/ml respectively. The aqueous extracts from Acalypha wilkesiana, Ageratum conyzoides, Buccholzia tholoniana seeds, Gulboutia demeusei root and the aqueous and methanol extracts from Pentaclecthra macrophylla stem bark showed good antibacterial activity against Escherichia coli, Klebsiella oxytoca, Proteus mirabilis, Salmonella thyphimurium, Stahylococcus aureus and Shigella flexneri with minimum inhibitory concentration (MIC) of 62.5 µg/ml and minimum bactericidal concentration (MBC) of 125 µg/ml according to the case. These results partly support and justify the traditional use of these plant extracts for treating infections in traditional medicine.
INTRODUCTION
Bacteria's are responsible for serious and various human and animal infections. For example, Pseudomonas aeruginosa is the most common bacteria in clinics with significant percentage of acquired infections (Abu-Shanab et al., 2004) . Sataphylococcus aureus causes skin lesions which are often superficial, localized abscesses and food contamination or poisoning (Lotifpour et al., 2008) . Intestinal disorders are caused by bacteria such as Vibrio cholerae, Escherichia dysenteriae, Escherichia coli and Salmonella species especially diarrhoea as a major cause of mortality and morbidity in developing countries (Chitemerere and Makangangama, 2011) . Long before mankind the existence of microbes was discovered, the idea that some medicinal plants had antibacterial and antifungal potential since they contain active constituents belonging to different phytochemical groups, was well accepted (Rios; Recio, 2005) . Thus, the therapeutic properties of various medicinal plants have been known to treat particularly human and animal infectious diseases as it is estimated between 60 to 90% of the population in developing countries turn to traditional medicine and consider it to be a normal part of its primary healthcare (WHO, 2002) .
The rapid spread of bacteria and fungi expressing multidrug resistance (MDR) has encouraged the discovery of new antibacterial and antifungal agents. The trend use in alternative and complementary healthcare has prompted scientists to investigate various biological activities of medicinal plants mainly according to their uses in traditional medicine to prove their effectiveness and safety to support and justify their traditional uses. Crude extracts prepared from medicinal plants as infusion, decoction, macerate, tincture or powder are traditionally used by the population to treat various diseases particularly infections from different origins. Although their efficacy and mechanism of action have not been scientifically elucidated in most cases, these different medicinal preparations often give beneficial response to human and animal due to the presence of active compounds (Barnes et al., 2007) .
In this present study, six medicinal plants belonging to different botanical families were selected and evaluated in vitro for their potential antibacterial and antifungal properties. All selected plant parts are used in traditional medicine in Kinshasa-Democratic Republic of Congo (DRCongo) to treat various ailments such as diarrhoea, wounds, burns and skin infections (Kerharo and Adam, 1974) , (Oliver Bever, 1986) , (Kambu, 1990) , (Neuwinger, 2000) . To treat wounds and burns, powder or decoction from the plant part is applied and this process gives good results as indicated by the acceleration of the rapid healing of affected part of the body and the decoction is employed to treat bacterial diarrhoea. For this study, the aqueous and methanol extracts from the selected plant parts were tested against 9 clinical isolate pathogens and 1 yeast in vitro. Their minimum inhibitory concentrations were determined by dilution method when compared to the reference antibacterial and antifungal products. 
MATERIALS AND METHODS

Selected Plants
Preparation of extracts
45 g of each dried plant material were macerated with distilled water or methanol (200 ml each) during 24 h. After, each mixture was filtered and each filtrate evaporated in vacuum yielding corresponding dried extracts (Table 1) .
Phytochemical screening
This study was performed by thin-layer chromatography (TLC) on precoated silica gel plates F254 (thickness later 0.25, mm, Merck, Germany) using different reagents and mobile phases described in the literature for the identification of major chemical groups such as alkaloids, anthraquinones, coumarins, flavonoids, terpenes and steroids. Hydrochloride acid 2M/n-butanol (heating with HCl 2 M for 40 min at 100°C and extracting the red color with iso-amylic alcohol, froth test and Stiasny's reagent (formol + HCl conc.) were used to detect anthocyanins, saponins and tannins respectively (Harborne, 1998) .
Antibacterial and antifungal testing
Selected test microorganisms
The selected microorganisms included the yeast C. albicans, and the bacteria E. coli, Enterobacter cloacae, Klebsiella pneumonia, Klebsiella oxytoca, Proteus mirabilis, Shigella flexneri, S. thyphimurium and S. aureus. The yeast and all bacteria were clinic isolated from patients diagnosed with infections in the Cliniques Universitaires du Mont-Amba/Kinshasa-DRCongo.
Culture medium
Bacteria and fungi were maintained on trypticase soy broth (TSB) plates and Sabouraud dextrose agar plates at 4°C respectively. Yeast were cultured in liquid Sabouraud dextrose medium for 48 h at 24 °C. Test inocula of fungi were prepared by harvesting matured sporulating cultures in Sabouraud agar broth. For inoculation with the yeast, homogenized mycelia cultures of two weeks old were 
Plant Uses
Acalypha wilkesiana Mull. Arg.
The leaves are used to treat fungal skin diseases and function infections, pityriasis vesicolor, superficial mycoses. Associated to Ocimum gratissinum against methicillin resistant bacteria, to combat constipation, naso-pharyngeal infections, pain-killers, applied externally as an antiseptic to ulcers and wounds, antidiarrhoeal agent, used as antibiotic, bacteriostatic and fungistatic. The plant possess anticancer, antibacterial, antifungal, antidiabetic, analgesic, antiparasitic and antihypertensive properties and so on (Neuwinger,, 2000; Lim et al., 2013 : Royal Botanic Gardens Kew, 2014 .
Ageratum conyzoides L.
The grain cannot be used if it is contaminated due to its toxicity. Leaves and entire plant are used to treat colic, colds and fever, diarrhea, rheumatism, spasms, headache, pneumonia, wounds, burns, and as a tonic. They are also recommended to treat burns, wounds infectious conditions and bacterial infections. The leaf sap is used to treat conjunctivitis, as galactagogue, liver and stomach problems, otitis, and so on (Anonynous, 2014).
Buccholzia tholoniana Hua (Capparaceae)
The seed is used to treat inflammation, gynecological infections, migraine, cough and stomach pains (Oliver Bever, 1986) .
The stem bark is employed to treat otitis, wound, skin infections and diarrhea (Oliver Bever, 1986) Pentacletra macrophylla Benth.
The bark is employed as a decoction to treat abdominal pains, dysmenorrheal, urogenital infections, gonorrhea, stomach pains, dysentery, hernia, as anthelmintic, The ripe seeds and stem bark powder are applied externally to tread wounds, and burns, Extracts of the leaf, stem bark, seeds and seed pulp have antiinflammatory and antihelmintic properties. They are used to treat gonnorrhoea and convulsions, and as analgesic. The root and stem barks are used as a laxative, enema against dysentery and liniment against itch. It is also used to treat stomach pains, wounds, burns asthma, abscess, heart pains, diarrhoea and ulcerations, and so on (Kerharo and Adam, 1974: Kambu, 1990; Neuwinger, 200) .
The stem bark or leaf have febrifuge, anthelmintic and pugative properties They also are used to treat menstrual cycle, stomach pains, colics, dysentery, rheumatism pains, malnutrition, delibility, naso-pharyngeal affections, pain killers, pulmonary troubles and diarrhoea. The leaf powder is a healing agent. An infusion of bark and roots soaked in hot water is used as a purgative, the bark can be toxic and deaths from its use have been recorded. The root is soaked in water for drinking and bathing to treat epilepsy, Root extracts are used as taeniacide. Bark decoction is employed against stomach-ache, diarrhoea and malaria, as a mildly laxative and applied in draught or in baths as a tonic. Its infusion is taken against coughs, asthma, throat problems and intercostals pains. The bark is used for thr treatment of snakebites and so on (Kerharo and Adam, 1974; Maroyi, 2008; Kuphumba, 2014) . Kerharo and Adam, 1974 , Kambu, 1990 , Neuwinger, 2000 , Anonymous,2014 Maroyi, 2008 . Lim et al., 2013 Kuphumla, 2014 , Royal B otanic Gardens Kew, 2014 used (Vanden Berge and Vlietinck, 1991; Cimanga et al., 1998) .
Antibacterial and antifungal testing
The antimicrobial and antifungal tests extracts used against bacteria and yeast respectively were performed by the microtiter plate dilution method. For this technique, 2 mg of each extracts was dissolved in dimethylsulfoxide (DMSO), water and trypticase soy broth (TSB), final volume 2 ml (concentration of DMSO < 1%) to have a final concentration of 1 mg/ml. These stock solutions were repeatedly diluted in two fold with TSB or Sabouraud medium to obtain a series of test concentrations samples from 500 to 10 µg/ml.
An inoculum consisting of about 10 5 microorganisms/ml TSB or 10 6 yeast /ml Sabouraud medium was incubated overnight at 37°C for 24 h. A 1/1000 dilution of each suspension was prepared with the corresponding medium. Thereafter, 1 ml of the test sample was added. Each vertical column contained 100 µl TSB and bacteria or 100 µl Sabouraud medium and yeast without test sample was in control for the normal growth of bacteria or yeast. The plates were incubated at 37°C in humidified atmosphere for 24 h. The inhibition of bacterial and yeast growth was evaluated by comparing it with normal bacterial or yeast growth in control holes prepared without test samples. The MIC was determined as the lowest concentration of the sample that completely inhibited macroscopic growth of bacteria or yeast. To determine the minimum bactericidal or fungicidal concentration (MBC or MFC), the two lowest concentrations which inhibited bacterial or yeast growth were plated out on a nutrient agar and incubated at 37°C for 24 h. Results were evaluated by comparing them with the control holes containing bacteria or yeast without test sample (Vanden Berghe and Vlietinck, 1991; Cimanga et al., 1998) .
RESULTS AND DISCUSSION
The type and level of different biological activities exhibited by any plant extract is dependent on many factors such as geographical area, time of collection, soil conditions, harvesting time, moisture content, drying method, storage conditions and post-harvest process (Wendakoon; Calderon, 2012) . Also, the relativity high temperature and humidity can be generated during tissue grinding and can denature chemical constituents, the extractive solvent can also affect the level and composition of secondary active metabolites extracted. It is well known that the bacteriostatic effect of an antibiotic is sufficient to treat infections in correlation with the host's defense such as cellular and humoral systems while severe infections necessitate a rigorously bactericidal or fungicidal agent administered together which may produce a synergistic effect (Hardman and Limbird, 2001; Wheels, 2008) . In the present study, Table 1 reports some traditional uses of the six ethnopharmacologically selected medicinal plants while Table 2 shows the amounts of the aqueous and methanol extracts of each treated plant part. The six medicinal plants chosen for this study are commonly used for the treating diverse infections in traditional medicine in Kinshasa according to the daily practices of interviewed traditional healers and the literature data. Some of them are known to produce bioactive products (Djoukeng et al., 2005) . The dilution method used in this study has been currently employed in other previous investigations Vlietinck et al., 1995; Fabry et al., 1998; Cimnaga et al., 1998; David et al., 2009; Singla et al.; , Djeussi et al., 2013 and is recommended as a good method for determining the relative potency of crude extracts and establishing their antibacterial and antifungal spectrum as it facilitates the use of different strains and to determine their MIC and MBC or MFC. It concerns polar, apolar and complex extracts in testing to establish their real potency by determining their MIC and MBC or MFC (Rios; Recio, 2005) . Beside the dilution procedure, the disc diffusion method is also frequently use with high test concentrations from 1 to 100 mg to evaluate antibacterial and antifungal activity of plant extracts, it is only a qualitative technique since the MIC and MBC are not determined (Kelmanson et al., 2000; Samy and Ignacimuthu, 2000; Islam et al., 2008; David et al., 2009 , Jamuna Bai et al., 2011 Chitemerere et al., 2011; Muhamed Muback et al., 2011; Neeraj and Madivi, 2011; Debajit et al., 2012; Israr et al., 2012; Sakunpak and Panichayupakaranant, 2012; Sharmeen et al., 2012; Tabasum et al., 2013; Gupta et al., 2013) . To avoid this inconvenience, both techniques are used at the same time (Jagessar et al., 2008; Oskay et al., 2009; Chitemeterere and Mukanganyama, 2011; Kondo et al., 2010; Shinkafi and Dauda, 2013; Raghavendra and Mahadevan, 2011; Dugler and Dugler, 2012; SadeghiNejad and Azish, 2013) Antibacterial and and antifungal activities of plant extracts or other compounds is largely influenced by the susceptibility testing method used (Vanden Berghe and Vlietinck, 1991) .
For the present study, the following criteria were adopted to appreciate the level of evaluated activities: MIC, MBC or MFC  10 µg/ml: pronounced activity, 10  MIC, MBC or MFC < 100 µg/ml: good activity, 100  MIC, MBC or MFC  125 µg/ml: moderate activity, 125 < MIC, MBC or MFC  250 µg/ml: low activity, 250 < MIC, MBC or MFC  500 µg/ml: very low activity, MIC, MBC or MFC > 500 µg/ml: inactive. Results presented in Table 4 shows the MICs of tested plant extracts. They show that the aqueous and the methanol extracts from all selected medicinal plants exhibited antibacterial (bacteriostatic) and antifungal (fungistatic) activity at different extents.
When tested against the yeast C. albicans, the most active extracts with good activity were the aqueous extracts from A. wilkesiana leaves and A. conyzoides leaves inhibiting the yeast growth activity with MIC value of 31.25 µg/ml. The methanol extracts from A. wilkesiana, A. conyzoides and Pentaclethra macrophylla stem bark also presented good antifungal activity with MIC value of 62.5 µ/ml. The aqueous extracts of Buccholzia tholoniana seeds and P. macrophylla, and the aqueous and methanol extract of Syzygium guineense leaves showed moderate activity with MIC value of 125 µg/ml. The remaining samples displayed low, very low antifungal activity or were inactive against the selected yeast (Table  4 ). The observed effect of these plant extracts against C. albicans was fungistatic at different degrees. Results in Table 4 also show the effect of these extracts against 9 clinical isolate pathogens. They indicated that the aqueous from A. conyzoides exhibited good antibacterial activity (bacteriostatic effect) against E. coli with MIC value of 62.5 µg/ml. The same minimum inhibitory concentration was also presented by the methanol extracts from P. macrophylla and S. guineense against Enterobacter species, the aqueous extracts from A. wilkesiana and P. macrophylla, and the methanol extract from P. macrophylla against Klebsiella oxytoca, the aqueous extracts from A. wilkesiana, G. demeusei, P. macrophylla and the methanol extract of this last plant against Proteus mirabilis, the aqueous extracts from A. conyzoides and P. macrophylla against Salmonella thyphimurium, the aqueous extract of B. tholoniana against S. aureus. The remaining samples were found to display moderate activity (MIC = 125 µg/ml), low (125 < MIC  250 µg/ml), very low (250 < MIC  500 µg/ml) or were inactive (MIC > 500 µg/ml) against the selected clinical isolate bacteria (Table 4) . Table 5 shows the minimum bactericidal (MBCs) and fungicidal (MFCs) concentrations of the selected plants extracts. Results indicated that the aqueous extracts from A. wilkesiana and A. conyzoides, and the methanol extract from P. macrophylla presented good fungicidal activity with MBC value of 62.5 µg/ml against C. albicans. The aqueous and methanol extract from P. macrophylla exhibited good activity against K. oxytoca (MBC = 62.5 µg/ml). The same MBC was also shown by the aqueous extracts of A. wilkesiana, G. tholoniana, the aqueous and methanol extract of P. macrophylla against P. mirabilis, the aqueous extract of A. conyzoides and P. macrophylla against S. thyphimurium. The remaining plant extracts showed moderate, low and very low bactericidal and fungicidal activities or were devoid with these effects according to the case (Table 5 ). The bacteriostatic and bactericidal effect of the aqueous extracts of A. conyzoides, A. wikesiana and G. demeusei, and the methanol extract of P. macrophylla was higher compared to that of norfloxacin, used an antibiotic reference product against some bacteria such as E. coli, E. cloacae, K. oxytoca, P. mirabilis, S. thyphimurium, S. aureus and S. flexneri according to the tested bacteria. The activity of the remaining extracts was sometime similar or lower and 5). According to Bauernfeind and Petermûller (1983) and Boyd et al. (2009) , MICs of norfloxacin for isolate pathogens from hospital ranged from 0.03 to 0.15 µg/ml. Results from our study showed that this antibiotic had high MICs against all clinical isolated bacteria tested in the present study. This finding suggested that these bacteria are resistant to norfloxacin. Tetracycline used also as an antibiotic reference product presented high antibacterial activity than norfloxacin and all tested extracts. However, the antifungal and fungicidal activity of all tested extracts was lower than that of nistatin used as an antifungal reference product (Tables 4 and 5) .
Our results are only qualitatively in good agreement with those previsously reported by Kambu et al. (1990) and Tona et al. (1999) concerning the antibacterial activity of P. macrophylla stem bark, the antibacterial and antifungal activity of A. conyzoides leaves described by Ahmagboul et al.,(1985) , Yamamoto et al., (1991) , Gamesan and Krishnaraju (1995) , Dayie et al., (2008) and Okwori et al. (2013) and the antibacterial and antifungal activity of A. wilkesiana leaves reported by Alade and Irobi (1993) ; Adesina et al., (2000) ; Gotep et al., (2010) and Haruna et al. (2013) . Although these activities were carried out by the diffusion method. Gallic acid, corilagin and geraniin isolated from the leaves were reported to be responsible for the observed antibacterial activity (Adesina et al., 2000) . In clinical trial on dermatitis, the water extract was found to be reasonably useful in the treatment of eczema and no allergy or irritation was observed in treated patients (Jekayinfa et al., 1997) . A previous investigation of the antibacterial activity of the methanol A. conyzoides whole plant extract was compared to that of the leaves and flowers, and the results had indicated that the two last extracts were more effective than the first one against the tested bacteria such as S. aureus, E. coli and P. aeruginosa (Dayie et al., 2008) . The essential oil of A. conyzoides leaves was also reported to have antibacterial activity against a large microorganisms and yeasts by diffusion method (Osho and Adetunji, 2011) . In addition, it had been reported that wounds treated with the aqueous leaves extract in combination with honey and with solcosery ointment significantly accelerate wound healing process and the rates of wounds sterility compared to wound treated with honey alone (Mustafa et al., 2005,) . Another study conducted by Dash and Murthy (2011) demonstrated that the methanol and aqueous extract from A. conyzoides leaves showed father rate of wound healing compared to the effect of petroleum and chloroform extract from the same plant part. Among these later extracts, the chloroform extract was found to produce promising effect, but lower compared to that of the methanol and aqueous extracts, while the petroleum ether extract did not produce significant effect. In a previous study, a series of triterpene compounds were isolated from the leaves of S. guineense among which arjumolic acid and asiatic acid showed the most significant antibacterial activity against E. coli, B. subtilis and S. sonnei (Djoukeng et al., 2005) . Our results also indicated that the antibacterial and antifungal activities vary with the plant species, the plant part used and the nature of the extractive solvent (Malesh and Satish, 2008; Rios and Recio, 2005) . Moreover, these reported results in sometime compared to those from previous screenings of other medicinal plants for the same biological activities, showed good effect against Gram-positive strains while Gram-negative remained resistant (Vlietinck et al., 1995) , (Rabe and van Staden, 1997) . The observed biological activities in all selected plant extracts are related to the presence of some secondary metabolites such as terpenes, steroids, alkaloids, flavonoids, saponins and tannins found to be present in these crude extracts for which they are well known to possess these activities at different extents (Helberg et al., 1983 : Ebi et al., 1997 , Cowan, 1999 Mendonça Filho, 2006 , Das, 2010 .
Conclusion
These selected plant extracts which are used for the treatment of several infections in traditional medicine demonstrate an appreciable in vitro antibacterial and antifungal, and at some extents bactericidal and fungicidal activities. Thus there is now a scientific validation for the use of the selected plant part extracts for the treating of infectious diseases in traditional medicine.
